It is shown that the model of ultra high energy interactions originally based on cosmic ray data can account for virtually all the CERN-ISR and FNAL data, including the angular distributions, the x-distributions, the (Ymax-y) -distributions and the large transverse momentum distributions of single particles as well as the correlations of charged partiCles to the large transverse momentum r-rays .
(b) Large K/rr ratio of (0.7d0.14).
(c) Small average transverse momenta of rc± and K±.
(d) Narrow C-M angular .distribution in the direction of the collision axis, <15° in C-M system. From the invariant mass distributions of mass-identified particles as well as from their C-M angular distributions, it was concluded that they were presumably the decay products of the Aleph H characterized by: 30% to (N + r/), though it was stressed in an original paper 1 > that the Aleph component might consists of a mixture of a few H's with different masses decaying into (N + ¢ 0 ), (N + W 0 ), etc., as shown in Table I which was reproduced from Table III We shall now look at these conelusions in the light of published experimental CERN-ISR and FNAI.
the recently results of Table I . Taken from •> For lack of sufficient experimental data, we used the theoretical estimates of S. L. Glashow and R. H. Socolow (Phys. Rev. Letters 15 (1965) , 329) which were found in agreement with the existing data. § 2. The Pionization component
2-a The charged particle multiplicity of the Pionization component
The average charged multiplicity of this component was given 8 l by either 1.75 E/1 4 or 1.25 In E 0, Eo in Ge V, and when combined with the multiplicity of the Aleph component, 2.4 ± 0.4, it reproduces the ISR data successfully. One can indeed look at the ppints labelled "the other cosmic ray data" in Fig. 40 of the review article by Giacomelli 11 l in Batavia Conference. The multiplicity distribution had been noted to be much broader than that of Poisson and it is interesting to see the analysis of NAL multiplicity-data by Lach and Mulamud 12 l based on the two-component model which gave 1.3 for the small multiplicity component at 200 Ge V while cosmic ray data 7 l gave 1.5 at the same average energy.
2-b The Kin ratio of the Pionization component
In fact, we were the firsel to conclude experimentally that the overall Kin ratio of (0.24 ± 0.08) measured by many authors for the particles produced in cosmic ray high energy interactions is a result of mixing the two components of high and low Kin ratios and that the K/n ratio of the Pionization is (0.12 ± 0.04) at <Eo) =1700 Ge V 1 l and (0.07 ± 0.03) at <Eo)= 200 Ge V. 7 Collaboration is certainly very interesting and we shall come back to this in later sections.
2-d The C-M angular distribution of the Pionization component
The shape of the C-M angular distribution of this component was found 1 insensitive to s. This was brought about in the ISR data as shown presently.
However, the approximate angular distribution of (1 + 3 cos 2 ())d{cos ()) tlJrned out not to be accurate enough to describe the ISR data.. This is the only essential revision needed to cope with the vast amount .of the accurate data of ISR experiments.
Thanks to this accumulation of ISR data, we can now propose the following formula for the description of the Pionization component:
where the invariant cross-section is expressed as a factorized function of transverse momentum z and rapidity y. The functions rJ and ( are given by 
It is then clear that the rapidity distribution consists of the two emitting centers placed at y·= ±a. However, these emitting centers are different, as will be shown shortly, from the conventional Two-Fire-Balls and we shall call them "MVR"'s which stand for Meson-Vortex-Ring's. The rapidity distribution of the Pionization component is then given by
where the upper limit of the integration can be safely extended to oo because of the exponential dumping of ( (z).
With the approximation y. ·y'= -ln(tan8/2) which is valid for r8>1, r ~eing the r-factor of the particle under consideration, we can compare this formula with the preliminary results of Pisa-Stony Brook experiment. 15 l The comparison is shown in Fig. 3 and the parameter (] is determined so as to be '1.2 at s=2800 GeV 2 and 1.1 at s=900 GeV 2 • Also is shown in the figure the attempted fit by Two-Fire-Balls which is obviously inadequate. Besides the additional particles at both the ends of the distribution, which we shall come back to shortly, there are two uncomfortable points at y = ± 0.3. This region was covered by the experiment of CERN-Hamburg-Orsay-Vienna collaboration 17 ) in which the charged particle angular distribution is measured by Charpak chamber system at 36°<8<90°, i.e., -1.3<y<O. The fit is made ~n the above approxima-
That is, with this approximation Eq. ( 4) Fig. 4 (a) and with just one single additional parameter it is certainly much better than the widely used for~ of 1/sin 2 e.
The same fit is applied to the data of Barbiellini et al_1 8 l and is shown in Fig.  4 (b) where one observes the smallest angle point at 48.9° considerably above the curve but this is at the edge of their detector and this increase is not observ-, ed in Fig. 4 (a) , so we do not worry about. In these comparisons the same (] value was used for all the s values in order just to illustrate. the applicabili ty of Eq. (5). In these two experimen ts the apparent increase at y~ ± 0.3, e~ = 73° in· Pisa-Stony Brook experimen t is not observed and, hence, we forget it.*'
The more accurate formula for the angular distribution 1s obtained from Eqs. (1), (2) and (3). Namely, (5') which reduces to (5) for :C~m 2 , an approxima tion admissible from the observed average transverse momentum , at least for pions which constitute the majority in the Pionization component . We now turn our attention to the transverse momentum distributio n at 90°. Equation (1) gives
The comparison of this formula with experimen tal data was already made in Ref. 16) , and the parameter a is thus :fixed to be 6.0 (Ge V /c).
We note also that the overall transverse momentum distributio n of this oh -n · exp -fl. a),
where /}. 2 = P J_ 2 + m 2 and Emax is the maximum possible energy of the observed particle kind of mass m in the "MVR" rest system. The total multiplicity of this component is now given by
Vz +m ·cosh y The x-disfribution at given transverse momentum is given by
(sx 2 /4) + (z 2 +m 2 ) ·cosh 2 iJ which results from Eqs. (1), (2) and (3) This distribution with the choice of a= 1.2 corresponding to s= 2800 Ge V 2 , is compared with the results of· various ISR experiment~ as compiled by BellettinP9l and is shown in Fig. 5 . One should not expect this distribution to hold at large x because the overall energy momentum f?Onser~ation should certainly give a considerable reduction. However, the fit in general seems quite satisfactory except in the region of X"-'0.1 in the low Z, P .L = 0.2 Ge VIc, data in which one sees a considerable additional particles accumulated above this "MVR" fitting. We shall come back to this point in the next section. One should note the fact that the experimental data correspond to various s valu~s _ while the curve is for s= 2800 Ge V 2 • Judging from the form of Eq. (8), the author feels that it would be more advisable to work with the variable P11, or still better In all these comparisons with the experimental data, the emphasis was given to show the adequacy of the form (9) s of a and a' is more appropriate for of our fitting formula by confronting it with the data of individual experiments. The comparison between the data sets of different experiments was not attempted unless they were compiled by somebody close to the experimental groups. The x 2 -test was not attempted. With a pocketable calculating gadget and without the first hand access to the experimental data including the knowledge of possible systematic errors involved, this is just about the limit the author can reach and he sincerely wishes that somebody at CERN close to the ex" perimental groups and to the large compu,ting facilities attempts a detailed fitting of the data with the formula described in this section.
(1) Figs. 1 and 2 ). In the last column is given the revisions brought about by the improvement of the Pionization fitting as described in the preceding section. The first column of Table II gives the C-M angular range which should contain about 80% of the particles belonging to this Aleph component. The values are for the average s of 3200 Ge V 2 corresponding to <Eo) = 1700 Ge V and they are expected to vary as s-1 1 2 • Among the ISR experiments referred to in (11), (13) and (15) I vs) range and the rapidity y =tIn ( (E + Pn) I (E-Pn)) range, respectively, where the Aleph component is expected to be seen. These ranges were converted from the 7J ( = r/3 cos () /r0{30) range in the fifth one, in terms of which the cosmic ray data were presented 9 l (see Fig. 2 ). The ro/3o here refers to the initial proton in C-M system. The cosmic ray data on the Aleph component were obtained at ()=n and hence /7)/. ·rf3/r0{30• It is interesting to note the result reported by Cronin et al. on large P.L hadrons from FNAL which says the use of the variable x1=2P.Livs. · (miM) ·r/3/rof3o at ()=90° gives a simpler and more sensible presentation of the experimental data. The sixth one gives the average number of particles belonging to the Aleph component per interaction and per C-M hemisphere. The seventh one gives the transition probability of nucleon to Aleph in inelastic collision and the last one deals with the properties of the isobar Aleph as deduced from the cosmic ray data.
We shall now see if the sign of Aleph is in fact visible at the expected region of kinematical variables and not visible at the unexpected regions.
We begin with the data of Pisa-Stony Brook collaboration 15 l which measured the angular distribution of charged particles, mass-unseparated, and expressed the results in terms of y' = -In tan(() 12) which is a good approximation of the rapidity y for not too small angles. This experiment covering the angular range of 35 mrad to nl2 radian is expected to contain some fractions of charged particles belonging to the Aleph component (see Table II ). In fact we observe the additional particles at the expected region of y. In Fig. 3 these additional particles are shown together with the expected ranges for p, K±, and 77:± taken from Table II. The effect is more clearly seen in their y-distributions of dif-ferent multiplicity groups as presented in Fig. 8 (a) of Ref. 13) . It is considerably pronounced in the low multiplicity group of 1<n<5 where the background due to the Pionization is small. Looking now at the mass-separated data, we have already noticed an enhancement of n± only at Z=0.2 GeV/c and X"'-'0.1, as shown in Fig. 5 . This is exactly the region where we expect the 7!± of the Aleph component, see Table II , and the effect is"not seen at other Z or X regions where we do not expect to find it.
This enhancement is observable when E 0 exceeds 300 Ge V as can be seen in Figs. 14 and 15 The simplest interpretation would be that these protons just excite the other proton diffractively. With this supposition, one can calculate the mass M of the recoiling excited state by the formula M 2 -M/ = (1-X) s. The mass M thus calculated turns out to be less than 3 Ge V. Combined with the data on the same experiment at smaller s, one arrives at the conclusion that the mass of the recoiling excited state cannot exceed 2 'Ge V much. This is in good agreement with the mass of Aleph given in Table II as well as the masses in Table I . § 4. Discussion , We seem to find some evidence for the Aleph, though it is still fragmentary. Obviously, the spectrometer data at angles down at least to 10 mrad or so are necessary for proving or disproving the alleged -dominant role at ultra high energy of the Aleph. Another possibility would be to analyse the fragmentation of target proton hit by the highest ener~y beam of NAL.
It is admittedly still premature to think of the question whether the Aleph is simply an aggregate of collimated proton, kaons and pions or a definite isobar. The author is inclined to think that it is a definite isobar not only beause of the observed invariant mass distribution 9 l but also because of the following consideration.
That is, the s-dependence of the slope parameter of (p-p) elastic scattering becomes less steep between 150 Ge V 2 to 900 Ge V 2 • Let us accept the view that elastic scattering is essentially governed by the shadow of the dominant inelastic processes and proceed to estimate the s-dependence of the slope parameter along the line of Van Hove. 23 l The Pionization component with an s-insensitive angular distribution would give~ it only a mild increase with s only due to the slow increase of its multiplicity. The effect of the Aleph is quite different according to whether it is simply an aggregate of particles or it is a single entity which decays into those particles. Namely, when it is just an aggregate the cone of these particles would shrink as s increases thereby causing the slope parameter to increase considerably with s. When it is in fact a definite isobar, the slope parameter would not increase anymore once it becomes· the dominant process and one is left with a mild s-dependence only due to the Pionization component. The existing data seem to favor the latter view and if this is indeed the case one may be able to see the Aleph already at 450 Ge V interaction.
Concerning the Pionization component or "MVR" 's, it is rather surprizing that the simple formula (1), (2) and (3), with essentially two adjustable parameters a and (J can reproduce so many data and the author is inclined to think that it actually is representing a physical entity. From Eq. (2') we see that the angular distribution in its rest system is proportional to (1/sin ()) ·d(cos ()). It is not easy to find a theory which can explain· this particular form of the angular distribution but we can certainly reinvestigate the classical papers of Fermi, 24 l Landau 25 l and Heisenberg 26 l for a possible explanation.
The author at present has the following picture. That is, when the nucleon with its meson cloud receives a sharp enough impulse, the core, the Aleph, shakes off its meson cloud 29 l which in the form of a vortex ring moves . slowly as a whole. It can be easily shown that vortex ring motion can give the above angular distribution, (1/sin ()) dJJ, in its rest frame for the evaporated mesons. The description for this physical entity may be found in the theory of viscous fluid rather than in the theory of elementary particles. Note that we may be already in the asymptotic energy range and we are to deal with a cloud of many low energy mesons interacting strongly with each other. We need to consider a viscous fluid, otherwise we cannot produce a vortex ring; recall Lagrange-Helmh olz theorem. 27 l Furthermore, when the shaking-off of the meson cloud by one of the two colliding nucleons occurs independent of the shakingoff of the other nucleon, we have a natural explanation of the experimental observation by Pisa-Stony Brook that the multiplicities in the two hemispheres are independent of each other. In Fig. 7 an artist, hopeful'ly, view 'Of the picture of meson vortex ring, "MVR ", is shown.
The observation of a large K/n ratio of 0.49 18 ) for the large momentum particles at 90° may be explained by the larg~-angle deflection of the produced Aleph. The reported positive excess would then be due to the decay proton, because the Aleph produced at ISR would be mostly of positive charge as long as the iso-scalar vacuum trajectory is mostly operative at ultra-high energies.
Things seem to look so far so good with this picture. There are however a few disturbing points we admit. Namely, the behavior of K-and p at large X, or small (Ymax-y), seems to deviate from our "MVR" fitting. The observed K+ / K-ratio 28 l larger than unity is certainly related to this effect. A remedy for this would be to consider either that it is the effect of the overall energy momentum conservation or that they-distribution of the K's and p's pair-produced in a "MVR" has a form different from that of the rc's, i.e., getting closer to the isotropic distribution as the mass of the particle becomes larger. If we do accept this remedy, the resulting excess K+ in the region (Ymax-y) <2, see Fig. 6 , would have to be associated with the baryon. The only possibility would be to consider the process (" N* "~yo+ K+). In this connection, we note the fact that at 200 Ge V incident energy the inclusively produced A seems to show a relative increase at X= ± 0.5 15 ) as compared with the results at lower energies.
This observation, however, does not invalidate our conclusion on the Aleph. It simply means that, besides our Aleph, such "N*" are also produced.
